Two different mechanisms for urea action at the LAC and TNA operons in Escherichia coli.
Urea, at concentrations which do not interfere with bacterial growth, specifically inhibits the expression of catabolite sensitive operons. To search for the target and the mechanism of urea action we measured lactose (lac) and tryptophanase (tna) specific mRNA synthesis in vivo and in vitro. We show that urea acts by two different mechanisms at these two catabolite sensitive operons, resembling the manner in which catabolite repression regulates lac and tna. At the lac promoter, urea abolishes transcription initiation or blocks an early step in mRNA elongation without interfering with the binding of RNA polymerase and catabolite gene activator protein (CAP). At the tna promoter, urea does not abolish transcription initiation but could interfere with tnaC translation.